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Utilizing Simulation to Enhance the Medical Emergency Response Team in Schools
Executive Summary
Modern technology and health care advancements have significantly affected medical
practices, treatment guidelines, and the patient populations encountered across numerous health
care and public settings. One such setting is the school systems within the United States where
students who were once restricted due to medical concerns and associated risks are now
welcomed and actively learning among their peers. Students with complex medical needs like
type I diabetes mellitus, epilepsy, severe food allergies, and degenerative diseases are no longer
uncommon within the school system (Centers for Disease Control and Prevention, 2018), nor is
the prevalence of students (and staff members) with congenital or developmental cardiovascular
diseases. Though these conditions are typically managed well in these individuals, the possibility
of sudden cardiac arrest (SCA) still remains. Schools must be equipped and ready to respond to
such cardiovascular emergencies through the development of a well-prepared medical
emergency response team (MERT).
The successful performance of any team requires practice, which offers skill
reinforcement, role rehearsal, and an opportunity to deepen one’s knowledge base and foster
self-confidence. MERTs are no exception and require practice to respond confidently and
effectively in an emergency situation. Though each member of a school-based MERT is certified
in cardiopulmonary resuscitation (CPR) and the use of an automated external defibrillator
(AED), these skills are rarely, if ever, practiced after the member’s initial certification. In
addition, it is important for the MERT members to train together to best prepare for an efficient
emergency response, but this is seldomly prioritized in public schools. The perception of
adequate preparation and the confidence to respond appropriately are vital factors facing

UTILIZING SIMULATION TO ENHANCE RESPONSE TEAMS

5

members of the MERT and the responsibility they hold. The importance of emergency
preparedness within the school setting requires more than earning a certification; it requires the
incorporation of an experiential, team-based training method into MERT preparation. Therefore,
it is recommended that a simulation training experience be implemented before the start of each
school year for the building’s MERT in order to improve the team’s level of preparedness and
perceived confidence when responding to a cardiac emergency.
Rationale for the Project
The creation and implementation of MERTs are becoming more prevalent across health
care and non-health care settings nationwide. The objective of these teams is to provide lifesaving resuscitation efforts to individuals experiencing SCA or other life-threatening
emergencies. Approximately 357,000 incidences of SCA occur at any age each year with 7,000
of these events occurring in individuals less than 18 years old (Sudden Cardiac Arrest
Foundation [SCAF], 2018). In 2017, an estimated 13.5% of deaths in the U.S. were attributed to
SCA, averaging a value of one death in every 7.4 individuals from the disruption and
disorganization of the heart’s electrical activity (SCAF, 2018). In general, only 10% of SCA
victims survive, yet research shows early intervention through effective CPR can up to triple
one’s chance of neurologically-intact survival (Institute of Medicine [IOM], 2015). Furthermore,
for every one minute of postponement of CPR and defibrillation, the chances of an individual’s
survival decrease up to 10% (Bhanji et al., 2015). The necessity of early intervention at the onset
of SCA is evident, but this is only effective when responders are properly prepared and trained
for an emergency situation.
Numerous facilities have organized a team of individuals who are trained to respond to
life-threatening events such as SCA, many times identified as MERTs. In locations where nurses
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are employed (e.g., hospitals, clinics, schools, etc.) at least one member, if not the entire team, is
a board-certified nurse. In the hospital setting, typically all members of a MERT are medical
professionals; however, in a community setting such as a school, the employed nurse may be the
only medical professional in the building and CPR-certified employees serve as the other
members of the MERT. Regardless of the individuals comprising the MERT or the setting in
which the emergency occurs, the responders must be prepared and properly trained in order to
give the victim the best opportunity for survival.
In an article composed by Curran, Fleet, and Green (as cited in Herbers & Heaser, 2016)
the skills obtained from basic life support (BLS) certification classes decline in as little as two
weeks with a significant reduction within six weeks. Despite this fact, many settings with
organized MERTs do not require additional training or skill refreshers after the initial
certification is obtained, but continue to expect members to respond efficiently and effectively at
the onset of an emergency. Within school buildings, such skill reinforcement activities and
ongoing education is rarely, if ever, provided for members of the MERT. Though led and trained
by school nurses, MERTs within schools predominantly consist of CPR-certified administrators
and teachers, who have little or no experience in health care or emergency response. Without
such exposure, it is difficult for one to possess not only the adequate skills to respond to an SCA
but also the confidence and perception of preparedness to react with a calm and methodical sense
of urgency. As fire and storm drills are practiced regularly within U.S. schools, Rose et al.
(2016) recommended coordinated opportunities for MERT members to practice their roles
during an SCA event. To achieve this and reinforce the skills and procedures required in an
emergency, Bhanji et al. (2015) recommended the use of simulation in MERT training.
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Review of the Literature
Murphy et al. (2016) defined simulations as “dynamic training opportunities that recreate
real life situations and provide a safe learning environment for the acquisition of skills,
knowledge, attitudes, and behaviors” (p. 51). In their effort to determine the value of simulation
training in multidisciplinary resuscitation teams, systematic reviews by Murphy et al. (2016) and
Leppanen et al. (2019) found that teamwork must be learned and rehearsed in order to provide
the best possible resuscitation effort. Simulation is a preferred, effective, and feasible method to
enhance this effort by positively impacting the dynamics of response teams through role clarity,
closed-loop communication, delegation of duties, collaboration, and cooperation among
members during emergency response (Emani et al., 2018; Ntlokonkulu et al., 2018). These
studies concluded that simulation strengthens team communication, understanding of team
members’ roles, team leadership, decision making, knowledge, psychomotor skills, and can
constructively influence patient outcomes (Emani et al., 2018; Leppanen et al., 2019; Murphy et
al., 2016; Ntlokonkulu et al., 2018) (see Appendix A).
Confidence is a key component to an efficient and effective cardiac resuscitation effort,
but a lack of it can result in hesitation of responders and an uncertainty in their role, ultimately
affecting an individual’s chance of survival (Herbers & Heaser, 2016). Herbers and Heaser
(2016) examined the impact of mock code simulations on staff emergency response times and
self-perceived confidence when participating in a cardiac code. The authors found that the
simulations not only significantly improved staff response times and confidence levels but also
promoted teamwork and development of muscle memory for greater response efficacy (Herbers
& Heaser, 2016).
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Similarly, Morton et al. (2019) and Tivener and Gloe (2015) examined the effect of highfidelity mock code simulation on participants’ technical knowledge and skill, as well as their
level of confidence in responding to emergencies. Kalidini and colleagues (2018) and Almeida et
al. (2019) assessed related parameters using various in-situ simulations within pediatric primary
care clinics and intensive care settings, respectively. Lastly, Wenlock et al. (2020) also examined
the impact of simulation on team members’ confidence and perception of preparedness when
responding to SCA or other medical crises in patients diagnosed with COVID-19. After
examining pre- and post-simulation data, all five studies found that simulation significantly
improved participants’ confidence to respond to a cardiac emergency and to effectively
contribute to resuscitation efforts (Almeida et al., 2019; Kalidini et al., 2018; Morton et al., 2019;
Tivener & Gloe, 2015; Wenlock et al., 2020).
Morton and associates (2019) additionally noted that mock code simulation improved
performance, decreased time to defibrillation, and increased participant satisfaction in their
learning and emergency readiness. Furthermore, Kalidini et al. (2019) discovered improved
comfort level in emergency response and retention of gained confidence six months after the
simulation experience, while Tivener and Gloe (2015) also reported improved CPR knowledge,
reduced fear and anxiety, and a positive learning experience. Freund and colleagues (2018)
focused on this learning experience by analyzing whether spontaneous, unannounced workplace
simulations negatively affected participants’ learning and stress levels. Their findings concluded
that unannounced simulations had no negative effect on responders’ learning, suggesting that
both unannounced and announced simulations can be used effectively to enhance response
teams. Lastly, high-fidelity simulation was found to be especially useful in the cultivation of
lasting knowledge and skill retention when completed in conjunction with low dose-high
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frequency skill training (Halm & Crepso, 2018). These studies support the implementation of
simulation, either announced or unannounced, as a useful educational instrument in training
those responding to cardiac emergencies.
Project Stakeholders
The MERT will be composed of volunteer teachers, administrators, and led by the
building’s registered nurse. Stakeholders include these members of the MERT, the at-risk
students, staff, and their families, as well as district office personnel. The success of this change
project is dependent on the buy-in of MERT members, especially building administrators (i.e.,
principal and assistant principal). Without their support, it will be very difficult to achieve the
goals of this project, especially in the projected timeframe. The additional backing of teachers
and district office staff will also be in jeopardy without the approval and encouragement from
building principals. At-risk students, staff, and their families will be directly impacted by this
project and the potential impact it may have on an individual’s life. Finally, district office
personnel will be vested in the outcome of this change project as a preventable death would
profoundly impact the district and its current operations.
Planned Implementation
Due to the COVID-19 pandemic, the implementation of this evidence-based change
required postponement, making it a benchmark project at present. The evidence surrounding the
value of simulation in fostering MERT preparedness and member confidence will later be
applied to a response team within the public-school setting that serves approximately 1,000
students and staff. The MERT will be composed of approximately five volunteer teachers, two
building administrators, and led by the building’s registered nurse. Required equipment includes
a live AED for explanatory purposes, practice AED for training purposes, and a mannequin with
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an integrated feedback device. All members of the MERT hold American Heart Association
(AHA) Heartsaver® certifications paid for by the school district, which are renewed every two
years on a designated in-service work day. MERT members require this certification for team
inclusion and will have received their initial or renewal AHA certifications anywhere from six
months to two years prior to the simulation experience.
The simulation training experience will be held on a single administrator-approved, preservice contract work day, prior to the first day of school. MERT members will initially
assemble in a conference room designated for pre- and post-simulation discussions. To begin, an
overview or outline of the day’s training session and its purpose will be described in order to
provide team members context, direction, and objectives of the simulation. Evidence surrounding
the natural decline in skill and the necessity of a well-prepared MERT will also be presented at
this time. The distribution of a pre-survey to each MERT member will follow, which will assess
CPR and AED skills and knowledge, as well as one’s current perception of preparedness and
self-confidence in response to SCA (see Appendix B). The completed pre-surveys will then be
collected and set aside for later evaluation.
Following the pre-survey, the roles of the MERT will be discussed and members will
identify their designated role in the response. Role assignment is based on the location of one’s
classroom to the proximity of equipment (e.g., AED and telephone) as well as the location of the
emergency itself. After member role review, the MERT will tour the school building to identify
the location of the AED and reorient the members to the various locations where they may be
called to respond. Upon returning to the conference room, the MERT will then be introduced to
the simulation scenario, which involves a seventh grade student diagnosed with hypertrophic
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cardiomyopathy. After answering any existing questions that may arise after the explanation of
the scenario, the simulation will begin.
MERT members will assume their regular positions in the building (i.e., in classrooms,
offices, etc.). After an unspecified amount of time, the team will be called to the site of the
emergency via the manner previously discussed when reviewing member roles, which will signal
the initiation of the simulation. At this point, the MERT’s performance will be observed utilizing
a checklist adapted from the HealthPartners Institute’s (HPI) (2020) First Five Minutes – In-Situ
Mock Codes evaluation instrument (see Appendix C). The simulation will conclude
approximately 10 minutes after 911 is dialed as this is the average wait time for emergency
personnel arrival at the building location. After concluding this simulation, the MERT will return
to the conference room to debrief the experience. Leading questions will be prepared to generate
a conversation about the team’s emotions, perceived successes, and areas upon which to
improve. In addition, data recorded from the HPI instrument will also be presented in order to
identify objective successes and shortcomings and to discuss ways in which to remedy those
shortcomings. Specific questions regarding role clarity, CPR delivery, AED usage, or related
content will also be addressed during this time.
Upon conclusion of the debriefing, a second, identical simulation will commence in order
to allow the MERT the opportunity to apply any new knowledge obtained. A second, similar
debriefing will follow this simulation to again address the emotions, subjective and objective
successes and shortcomings, as well as any remaining issues of the MERT response. Following
this debriefing, the post-survey, which is identical to the pre-survey, will be distributed for
completion. Pre- and post-survey data will later be analyzed for statistical significance using the
paired sample t-test. See Figure 1 for a graphical depiction and approximated time required of
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the steps explained in this change project. The results collected from the pre- and post-surveys
will support or question the effectiveness of simulation training on MERT members’ perceived
level of preparedness and confidence when responding to a cardiac emergency in the publicschool setting.
Figure 1
Change Project Training Steps and Approximated Time Allotted
Assembly of MERT.
Description of training
process, its purpose,
and presentation of
evidence.

Discussion of role
review, completion of
brief building
orientation, and
description of
simulation scenario.

Distribution and
completion of
pre-survey.
10 minutes

15-20 minutes

Simulation2
10 minutes

15-20 minutes

Debriefing1:
Discussion of
emotions,
successes/failures,
checklist review,
and questions.

Simulation1
10 minutes

Resume
positions in
building.
~5 minutes

20-30 minutes

Debriefing2:
Discussion of
emotions,
successes/failures,
checklist review,
and remaining
questions.

Distribution and
completion of
post-survey.
10 minutes

20-30 minutes

Statistical analysis.
Paired t-test for
individual questions
and whole surveys.
(p < 0.05)
(1 hour – completed at
later date)

Data Collection Methods
To evaluate the role simulation plays on MERT members’ perceived preparedness and
self-confidence, pre- and post-simulation surveys will be utilized. Referred to as a type of value-
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added assessment, pre- and post-surveys provide concrete data that can be easily analyzed and
interpreted to determine an intervention’s effectiveness (Skidmore College, 2020). The pre- and
post-surveys will be identical and consist of 15 five-point Likert-scale questions regarding one’s
existing knowledge surrounding CPR, the use of an AED, and one’s current perception of their
level of preparedness and self-confidence to respond effectively to an unresponsive individual in
cardiac arrest (see Appendix B). The pre-survey will be distributed to each member of the MERT
following the overview or outline of the training session and its purpose. Upon their completion,
these surveys will then be collected and set aside for later evaluation. The post-survey will be
distributed to each member of the MERT after the second simulation’s debriefing. Submission of
all completed post-surveys will conclude the simulation experience and initiate the process of
data analysis.
The mean scores of each question, as well as the mean total scores of the pre- and postsurveys will be calculated and analyzed using the paired t-test to determine statistical
significance. The mean is a measurement of central tendency, which is calculated by finding the
sum of all scores and dividing by the total number of scores (Polit & Beck, 2017). The
representative value or score for a population tends to come from the center of the collected
scores’ distribution; hence, the term central tendency. By calculating the mean, one is
determining the approximate central value or average of all collected scores. Examining each
question provides information as to whether the simulation experience enhanced one’s
knowledge or perspective in a specific area, while evaluating the surveys as a whole offers more
comprehensive insight into the intervention’s effectiveness.
The paired t-test will be run using the statistical software package, SPSS in order to
determine statistical significance (p < 0.05). This test may be utilized when two measurements or
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scores are obtained from the same people at two separate points in time, typically before and
after an intervention (Polit & Beck, 2017). In this case, the paired t-test will be used to analyze
the survey data collected before the simulation experience (i.e., pre-survey mean scores) and that
collected after (i.e., post-survey mean scores). This SPSS statistical software will be accessed
through the high school mathematics department where teachers knowledgeable of the software
can offer instructions or assistance in its operation. Results producing a p-value greater than 0.05
will not be considered statistically significant, which suggests the simulation experience had no
impact on MERT members’ perceived level of preparedness and confidence. However, p-value
results less than 0.05 would imply that simulation did indeed influence team members’ perceived
level of preparedness and self-confidence.
In addition to the formal data collected with the pre- and post-surveys, the MERT's
performance during both simulations will also be observed utilizing a checklist adapted from the
HealthPartners Institute’s (HPI) (2020) First Five Minutes – In-Situ Mock Codes evaluation
instrument (see Appendix C). With this tool, time to defibrillation and other objective response
actions will be recorded for assessment purposes and identification of target skills upon which to
improve. Simple checkboxes identifying completion or lack of completion of a particular skill
make this instrument easy to comprehend and utilize. In order to accurately identify achievement
of the time to defibrillation at under two minutes, a stop watch will also be available. The
instrument will be printed twice – one copy for each simulation and its subsequent debriefing –
and completed while observing the simulation. Data collected from the HPI instrument will not
be used to evaluate team members’ preparedness and confidence but will be utilized to assess
skill improvement and response efficacy. This objective data will aid the conversation in the
post-simulation debriefings when referencing skill status and efficiency. No statistics are planned
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to be run with the information obtained from this instrument; only informal comparison of
response actions from the first simulation to the that of the second simulation.
The overall evaluation of this change project involves statistical analysis of MERT
members’ pre- and post-simulation mean survey scores using the paired t-test. The yielded
results will identify whether simulation impacts school-based MERT members’ perceived level
of preparedness and confidence when called to respond to a cardiac emergency. If successful,
this project will serve as evidence to support the implementation of MERT simulation
experiences district-wide.
Cost-Benefit Discussion
Resources required to carry out this change are already owned by and easily accessible
through the school district. In fact, storage location of the needed equipment (i.e., practice AED
and mannequin with an integrated feedback device) is within the building where this change
project will occur, so no time or fuel costs are added when considering the process involved in
setup. In addition, each school building is already equipped with a minimum of one live AED,
which will be utilized in this project for explanatory purposes. The conference room, where all
discussions, surveys, and debriefings will occur, need only be reserved for the designated date
and timeframe of the simulation experience; no additional costs are associated with this
reservation.
As mentioned, all MERT members hold AHA Heartsaver® certifications paid for by the
school district, which are renewed every two years. The district pays $5 per certification, so each
MERT costs approximately $40 total per building; however, only half the MERT is typically due
for recertification each year making this fee only $20 per year per building MERT on average.
Because Heartsaver® certifications have previously been required for MERT participation and
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such cost is already factored into yearly building funds, no added certification costs are
associated with this change project. In addition, initial or renewal certification is obtained on a
district-approved in-service day that is included in the contracted hours of teachers,
administrators, and office staff. No additional hourly costs must be paid. Similarly, the
simulation training experience will be organized on a contracted workday prior to the first day of
school, so MERT members will already be paid for their time with this change project.
Though not monetary, some members may perceive the loss of a partial workday as a
cost associated with this change. Pre-service school days are very valuable to teachers as they
prepare their classrooms and plans for the upcoming school year; reserving a block of time for
the simulation experience may be an attitudinal barrier difficult to overcome. In this
circumstance, it will be important to identify the benefits of this change and the great
responsibility with which the MERT is tasked. This project has the potential to create a more
prepared, unified MERT with the confidence to respond quickly and effectively to an incident of
cardiac arrest. Though this occurrence is not probable during an average school year, it is still
possible and the efforts of a well-prepared response team can up to triple one’s chance of
survival, making MERT preparation a true matter of life and death (IOM, 2015).
Financially speaking, no added costs are associated with incorporating simulation into
MERT training. In contrast, the district may be risking more financially by not supporting
adequate MERT preparation across buildings. Lawsuits are 50 times more likely in situations of
delay or failure to provide CPR than that of its timely provision and have cost defendants more
than $620 million (Stiles, 2019). Though school districts are ultimately not responsible for
treating medical emergencies, certifying individuals to provide CPR and manage an AED in the
event of an emergency may open the door to lawsuits if these individuals do not appropriately
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respond. Furthermore, the overwhelming shame and regret of losing a life due to MERT
disorganization or the hesitancy to respond could be the greatest cost of all. With time as the only
investment required to incorporate simulation into MERT training, the cost is quite minimal
when compared to the benefits this change may provide.
Discussion of Results
Though this change is currently a benchmark project and a comprehensive evaluation of
its implementation cannot be presented at this time, a discussion of anticipated results and
measures of success can be outlined. Change is necessary for MERTs within the Waukee
Community School District as these teams presently receive refreshers in CPR and AED
knowledge and skills every other year upon expiration of their AHA Heartsaver® certifications.
This brief training occurs in a gymnasium filled with MERT members from various district
buildings and without coordinated gatherings of individual teams. The infrequency of skill
practice and the lack of opportunity to train as a team jeopardizes the efficacy of the MERT and
questions its legitimacy. By implementing a simulation-based training experience at least
annually, the MERT will have the opportunity to not only refresh and sharpen their resuscitation
knowledge and skills through teamwork but will be able to critique and correct their unified
actions in preparation for a real-life response to SCA. This experience is intended to provide
MERT members with a greater sense of preparedness and confidence in their ability to respond
swiftly and effectively to a cardiac emergency.
Success of this project will be measured by the statistical results obtained from the preand post-survey data. This data will determine whether the planned simulation experience helped
MERT members feel better prepared and confident in their ability to provide safe and effective
resuscitation to an individual in cardiac arrest until more advanced medical personnel arrive. If
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the simulation experience provides this perception to members of the MERT, instilling them with
a sense of assurance and vigilance, then this change project will be deemed a success.
Recommendations/Conclusions
Simulation has shown to be an effective training method in fostering not only the
confidence and level of preparation of MERTs but also team communication, role clarity,
decision making, psychomotor skills, and patient outcomes (Emani et al., 2018; Leppanen et al.,
2019; Murphy et al., 2016; Ntlokonkulu et al., 2018). Once the uncertainties of the COVID-19
pandemic are confronted and resolved, it is recommended that a structured, simulation-based
training experience be implemented for the MERT at Waukee Middle School before the start of
each school year to better develop the team’s skills, confidence, and cooperation and provide a
victim of SCA the greatest chance of survival.
Upon completion of this initial project, and pending the project’s success, future
recommendations include expansion of the simulation training experience to all 14 buildings’
MERTs. The simulation experience and scenario can be adapted to better suit the demands and
demographic of each building population. Furthermore, if successful, it is recommended that the
frequency of the simulation increase from annually to biannually to encourage continued skill
refreshment and practice. Lastly, developing a list of responsibilities and duties, similar to a job
description, is recommended to legitimize the role and purpose of the building MERTs. This list
or description would identify the simulation experience as a requirement for participation on the
MERT as a best-practice training method for the team.
The MERT has a substantial responsibility as first responders to a cardiac emergency.
Fortunately, simulation can provide a safe, risk-free opportunity for such teams to sharpen and
hone their respective roles, improve skill competency, communicate more effectively, and
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respond more efficiently to an emergency situation. It is the goal of this change project to take
advantage of such benefits of simulation in order to enhance the knowledge, confidence, and
preparedness of school-based MERTs.
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Appendix A: Evaluation Table
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simulation (C) affect confidence and perception of emergency preparedness (O) during pre-service school days?
PICOT Question Type (Circle): Intervention Etiology Diagnosis or Diagnostic Test Prognosis/Prediction Meaning
Caveats
1)! The only studies you should put in these tables are the ones that you know answer your question after you have done rapid
critical appraisal (i.e., the keeper studies)
2)! Include APA reference
3)! Use abbreviations & create a legend for readers & yourself
4)! Keep your descriptions brief – there should be NO complete sentences
5)! This evaluation is for the purpose of knowing your studies to synthesize.
Place your APA Reference here (Use correct APA reference format including the hanging indentation):
References
Almeida, R. G. S., Mazzo, A., Martins, J. C. A., Jorge, B. M., Souza Jr., V. D., & Mendes, I. A. C. (2019). Self-confidence in the care
of critically ill patients: Before and after a simulated intervention. Revista Brasileira de Enfermagem, 72(6), 1618-1623.
http://doi.org/10.1590/0034-7167-2018-0758
Emani, S. S., Allan, C. K., Forster, T., Fisk, A. C., Lagrasta, C., Zheleva, B., Weinstock, P., & Thiagarajan, R. R. (2018). Simulation
training improves team dynamics and performance in a low-resource cardiac intensive care unit. Annals of Pediatric
Cardiology, 11(2), 130-136. http://doi.org/10.4103/apc.APC_117_17
Freund, D., Andersen, P. O., Svane, C., Meyhoff, C. S., & Sorensen, J. L. (2019). Unannounced vs announced in situ simulation of
emergency teams: Feasibility and staff perception of stress and learning. Acta Anaesthesiologica Scandinavica, 63, 684-692.
http://doi.org/10.1111/aas.13321
Halm, M., & Crespo, C. (2018). Acquisition and retention of resuscitation knowledge and skills: What’s practice have to do with it?
American Journal of Critical Care, 27(6), 513-517. https://doi.org/10.4037/ajcc2018259
Herbers, M. D., & Heaser, J. A. (2016). Implementing an in situ mock code quality improvement program. American Journal of
Critical Care, 25(5), 393-399. https://doi.org/10.4037/ajcc2016583
Kalidini, S., Kirk, M., & Griffith, E. (2018). In-situ simulation enhances emergency preparedness in pediatric care practices. Cureus,
10(10), Article e3389. https://doi.org/10.7759/cureus.3389

UTILIZING SIMULATION TO ENHANCE RESPONSE TEAMS

25

Leppanen, S., Jansson, M., Pesonen, H., & Elo, S. (2019). Effectiveness of education in improving the performance of medical
emergency team nurses. Clinical Simulation in Nursing, 26, 64-71. https://doi.org/10.1016/j.ecns.2017.10.013
Morton, S. B., Powers, K., Jordan, K., & Hatley, A. (2019). The effect of high-fidelity simulation on medical surgical nurses’ mock
code performance and self-confidence. MedSurg Nursing, 28(3), 177-182.
http://www.medsurgnursing.net/archives/19may/177.pdf
Murphy, M., Curtis, K., & McCloughen, A. (2016). What is the impact of multidisciplinary team simulation training on team
performance and efficiency of patient care? An integrative review. Australasian Emergency Nursing Journal, 19, 44-53.
https://doi.org/10.1016/j.aenj.2015.10.001
Ntlokonkulu, Z. B., Rala, M. N., & Goon, D. T. (2018). Medium-fidelity simulation in clinical readiness: A phenomenological study
of student midwives concerning teamwork. BMC Nursing, 17(31), 1-8. https://doi.org/10.1186/s12912-018-0303-1
Tivener, K. A., & Gloe, D. S. (2015). The effect of high-fidelity cardiopulmonary resuscitation (CPR) simulation on athletic training
student knowledge, confidence, emotions, and experiences. Athletic Training Education Journal, 10(2), 103-112.
https://doi.org/10.4085/1002103
Wenlock, R. D., Arnold, A., Patel, H., & Kirtchuk, D. (2020). Low-fidelity simulation of medical emergency and cardiac arrest
responses in a suspected COVID-19 patient – an interim report. Clinical Medicine, 20(4), Article e66-71.
http://doi.org/10.7861/clinmed.2020-0142
Citation: (i.e.,
author(s), date
of publication,
& title)
Author, Year,
Title

Conceptual
Framework
Theoretical
basis for
study
Qualitative
Tradition

Design/
Method

Sample/ Setting
Number,
Characteristics,
Attrition rate &
why?

Major Variables
Studied and
Their
Definitions
Independent
variables
(e.g., IV1 =
IV2 =)
Dependent
variables (e.g.,
DV = )

Measurement of
Major Variables
What scales were
used to measure
the outcome
variables (e.g.,
name of scale,
author, reliability
info [e.g.,
Cronbach alphas])

Data
Analysis
What stats were used
to answer the clinical
question (i.e., all
stats do not need to
be put into the table)

Study Findings
Statistical findings or
qualitative findings (i.e.,
for every statistical test
you have in the data
analysis column, you
should have a finding)

Strength of the Evidence (i.e., level of evidence
+ quality [study strengths and weaknesses])
•! Strengths and limitations of the study
•! Risk or harm if study intervention or
findings implemented
•! Feasibility of use in your practice
•! Remember: level of evidence (See Melnyk
& Finout-Overholt, pp. 32-33) + quality of
evidence = strength of evidence & confidence
to act
•! Use the USPSTF grading schema
http://www.ahrq.gov/clinic/3rduspstf/ratings.
htm

UTILIZING SIMULATION TO ENHANCE RESPONSE TEAMS
Almeida, R. G.
S., Mazzo, A.,
Martins, J. C.
A., Jorge, B.
M., Souza Jr.,
V. D., &
Mendes, I. A.
C. (2019). Selfconfidence in
the care of
critically ill
patients: Before
and after a
simulated
intervention.

None.

Emani, S. S.,
Allan, C. K.,
Forster, T.,
Fisk, A. C.,
Lagrasta, C.,
Zheleva, B.,
Weinstock, P.,
& Thiagarajan,
R. R. (2018).
Simulation
training
improves team
dynamics and
performance in
a low-resource
cardiac
intensive care
unit.

None.

Quantita
tive, Q-E

Quantita
tive,
descripti
ve.

n=103
- 90 F; 13 M
88.7% <40 yo
46.6% direct care
22.3% nurse ed
5.8% manag
- Attrition 0% (1day data collect)

IV = Crit care
sims

n=23
- SE Asia peds
ICU; 1 surgeon,
1
anesthesiologist,
1 intensivist, 3-4
RNs per group

IV = IP simbased training

DV = Self-con in
care of crit ill pt

DV1 = Team
dynamics (role
clarity, C-L
comm, idea
acceptance)
DV2 = Team
dynamics, TT
intervention

26

SCSvp (adapted
from Hicks & Li,
2009)
Cronbach ∂= 0.96
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improvement
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S-P stress:
Unannounced: 2/47 (4%)
negative stress
Announced: 12/50 (24%)
negative stress
(p = 0.06)

Strengths: Larger sample size compared to
similar studies, detailed methods – easily
duplicable, inclusion of all data, use of validated
instrument, pragmatic and authentic design for
simulations.
Limitations: Duplicates of participants for
simulations which reduced sample size, possible
exchange of information to staff which may
skew data, elimination of participants d/t lack of
completion of instrument, cancelling of some
simulations d/t lack of staff, heavy pt load, or
acute pt need.
Risk = None
Feasibility in practice = Yes, for MERT
Level of evidence: 6/7 (Descriptive single
study)
USPSTF grade: B, low

AACN evidenceleveling system
referenced.

Review of 11 articles;
analysis revealed 3
overarching themes.

3 themes:
1. LDHF training with
sim or BL (Heart Code)
increases K/S
development + retention
2. HF sim = greater K/S
development + retention
3. Instructor-lead =
greater K/S retention

Strengths: Inclusion of various article types,
reviewed articles of higher-quality evidence, all
original research, concise, denotes section for
practice recommendations.
Limitations: Lacks detail in articles’ designs and
methods, lacks detail in explanation of
systematic process, large variety of assessed
training formats – can become confusing.
Risk = None
Feasibility in practice = Yes, for MERT
Level of evidence: 1/7 (Systematic review of
RCTs and meta-analyses)
USPSTF grade: A, low
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- Observation tool
developed from
AHA 2010 code
response guideline
- Neither eval rel

- Chi-square
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Response times:
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Survey results:
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Strengths: MC participants blind to observation
tool criteria, perceived benefit to staff,
educational opportunity, standardized mock
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significance in response time improvement not
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tive, Q-E

n=20 PCP
Total sim
participant # not
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Children’s
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RNs, MAs
- Attrition 0% (1day study)

IV = Peds
emergency sims
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- Pre-/postintervention survey
- Rel not eval

Paired t-test (assumed;
not specified)

Staff prep: Pre score M
=2.95/5; post score M
=4.02/5 (p=<0.05;
specific p-value not
specified)
Physicians prep: Pre
score M =3.89/5; post
score M =2.89/5 (not
significant; specific pvalue not specified)
Staff con: Pre score M
=3.22/5; post score M
=4.53/5 (p=<0.05;
specific p-value not
specified)
Physicians con:
Unreported
Effectiveness: 100%
Retention: Reported +

Strengths: Multiple areas of sim’s benefit
assessed, methods clear with inclusion of survey
used, no conflicts of interest, easily duplicable.
Limitations: Small sample size, specific
numerical results poorly reported, not all
simulations completed in each clinic but still
surveyed upon, potential selection bias, no
randomization or control group.
Risk = None.
Feasibility for practice = Yes, for MERT
Level of evidence = 3/7 (Quasi-experimental)
USPSTF grade: B, moderate

JBI Meta Analysis
of Statistics
Assessment and
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critical appraisal
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- Author: JBI
- Rel not eval

Detailed review of 2
articles by 2 authors;
summaries obtained
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feasible, preferred,
effective. More studies
needed regarding other
interventions.

Strengths: Systematic search, clear criteria for
inclusion/exclusion, multiple researchers to
assess articles to reduce bias, only primary
articles included, no restriction on date for
thoroughness.
Limitations: Very small sample size, no RCTs,
possible language bias, variability of outcome
measures in articles.
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Feasibility for practice = Yes, for MERT
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descriptive studies)
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- No rel eval
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algorithm
- Constructed by
Clinical Ed Services
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sec improvement
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=21/25; post score M
=24.7/25 (p=0.001)

Strengths: Multiple performance areas assessed
using AHA response criteria, highly reliable
con/satis instrument utilized, a priori sample
calculation ran to detect statistical significance.
Limitations: Small sample size, limited database
search for LR, neither researcher nor participant
blind, no randomization or control group, eval
instruments to include in study, benefit or
necessity of HF simulation for this scenario not
clear.
Risk = None
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Level of evidence = 3/7 (Quasi-experimental)
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Effectiveness of
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DV4 = Retention
of con

Leppanen, S.,
Jansson, M.,
Pesonen, H., &
Elo, S. (2019).
Effectiveness of
education in
improving the
performance of
medical
emergency
team nurses.

None.

Morton, S. B.,
Powers, K.,
Jordan, K., &
Hatley, A.
(2019). The
effect of highfidelity
simulation on
medical
surgical nurses’
mock code
performance
and selfconfidence.

None.

Qualitati
ve, SLR

Quantita
tive, Q-E

n=2
- English, Q-E,
ICU RNs in
MERT, US
medical
facilities,
published 2005
& 2016
- Attrition N/A.
100% of
included studies
reviewed.

IV = Educational
interventions

n=37
36 F; 1 M
81% white
65% <35 yo
62% <5 years
exp
- Attrition 0% (1
day study)
- SE US
community
hospital

IV = HF MC sim

DV = Skills and
knowledge
improvement for
MERT

DV1 =
Performance –TT
defib, AHA BLS
guidelines
DV2 = Con
(DV3 = satis)

NLN Student Satis
and Self-Con in
Learning instrument
Cronbach ∂ Con
items = 0.87; Satis
items = 0.94
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of patient care?
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Experiential
learning
theory
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Ntlokonkulu, Z.
B., Rala, M. N.,
& Goon, D. T.
(2018).
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clinical
readiness: A
phenomenologi
cal study of
student
midwives
concerning
teamwork.

Phenom
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Tivener, K. A.,
& Gloe, D. S.
(2015). The
effect of highfidelity
cardiopulmonar
y resuscitation
(CPR)
simulation on
athletic training
student
knowledge,
confidence,
emotions, and
experiences.

None.

Qualitati
ve,
integrati
ve SLR

- n=11 articles
- English; dates
2002-2013;
hospital setting;
pre/post test
designs, articles
from UK, US,
Canada, and New
Zealand.
- Attrition N/A.
100% of
included studies
reviewed.

IV = sim-based
resuscitation
team training.

Qualitati
ve,
phenom

n=5
- 4th year
studentsmidwifery BSN;
South Africa
- Attrition 0%
(all interviewees
finished study)

IV = MF sim

MM,
descripti
ve

n=20
9 M; 11 F
18 white, 1 AA,
1 NA*, AT
students,
Midwest
University
- Attrition 0% (1
day study)

IV = HF CPR
sim scenario
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- Quality appraisal
tool from Polit &
Beck (2010)
referenced.

Detailed review of all
11 articles; search for
comparisons and
differences = 7 groups
of data = 3
overarching
categories/themes.

3 themes:
1. + team performance:
- Team dynamics,
communication,
leadership, decision
making.
2. Decision making
impacts outcome:
- Timely care, improved
patient safety.
3. Sim suitable for
training teams:
- Low risk, improvement
with repeated
simulations.

Strengths: Inclusion of varied types of literature,
systematic literature search and review, multiple
individuals assessed articles to reduce bias, all
primary articles.
Limitations: Lacks review of articles of high
level evidence, varying aims of included
studies, limited objective results in studies.
Risk = None
Feasibility in practice = Yes, for MERT
Level of evidence: 5/7 (MS of qualitative or
descriptive studies)
USPSTF grade: B, low

None.

IPA with DH

4 themes:
1. Necessity of
leader/delegation of
duties in team.
2. Teamwork valued;
cooperation leads to
better outcomes.
3. Team support for crit
thinking and decisions;
collab promotes better
care.
4. Improved con as
leader.

Strengths: True phenomenological study design,
methods clearly stated – easily duplicated,
highly valid and reliable upon appraisal, results
applicable to team-based simulations.
Limitations: Small sample size, population very
specific, lacking demographic detail of
population,
Risk = None
Feasibility in practice = Yes, for MERT
Level of evidence: 6/7 (Qualitative or
descriptive singe studies)
USPSTF grade: B, low

Pre/post survey:
0.70+ Cronbach ∂
for all items
- Constructed by
authors

- Paired t-test
- Theme production
using Dedoose
software and
discussion/comparison
by two separate
researchers

- CPR knowledge
increased: (t=-5.640,
p<0.001)
- CPR con increased: (t=4.485, p<0.001) & 100%
increased con on post-sim
reaction assignment
- Emotions: High anxiety,
fear, nervousness pre-sim
(M=4.5/5); 100% +
experience post-sim
(M=4.63/5)
- Themes: + learning
experience;
accountability

Strengths: Variety of data collected; thorough
literature review; clear and thorough objective,
methods, discussion; acceptable reliability of
surveys, all instruments included in article.
Limitations: Small sample size, neither
researchers or participants blind, no
randomization, possible inadvertent influence
by facilitator on student reflections, HF
mannequin likely in hospital bed vs. location of
described scenario.
Risk = None
Feasibility for practice = Partially, for MERT
Level of evidence = 6/7 (Descriptive study)
USPSTF grade: B, low

DV1 = Team
performance
DV2 =
Resuscitation
efforts
DV3 =
Suitability of sim
for team
trainings

DV = LE with
teamwork during
ER

DV1 =
Knowledge
DV2 =
Confidence
DV3 = Emotions
DV4 = LEs

Post-sim
assignment:
- No rel eval
- Constructed by
authors
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Arnold, A.,
Patel, H., &
Kirtchuk, D.
(2020). Lowfidelity
simulation of
medical
emergency and
cardiac arrest
responses in a
suspected
COVID-19
patient – an
interim report.

None.

Qualitati
ve, Q-E

n=56
22 phys, 16 RNs,
14 SHO, 3 SpRs,
1 other; Brighton
and Sussex
University
Hospitals, UK;
side rooms
- Attrition 0% (1
day study)

Legend:
AA = African American
AHA = American Heart Association
AT = athletic trainer
BL = blended learning
BLS = basic life support
CC = chest compressions
C-L = closed-looped
Collab = collaboration
Com = communication
Con = confidence
CPR = cardiopulmonary resuscitation
Crit = critical
CRM = crisis resource management
CV = cardiovascular
Diff = difference
Dec = decreased
Defib = defibrillation
DH = double hermeneutics
Ed = educator
ER = emergency response
Eval = evaluation
Exp = experience
F = female

IV = LF COVID19 pt sims
DV1 = Prep
DV2 = Con
DV3 =
Issues/concerns
in protocol

- Pre-/post-sim
questionnaire/
feedback form
- Rel not eval
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Paired t-test

Prep:
ER calls: Pre-score M
=2.4/5; post-score M
=3.7/5 (p = <0.001)
CV arrest: Pre-score M
=2.2/5; post-score M
=3.6/5 (p = <0.001)
Con:
Roles in ER: Pre-score M
range =2.64-4.01/5; postscore M range=3.14-4.3/5
(p = <0.05 for 1 of 7
question; p = <0.001 for 6
of 7 questions)

Strengths: Intentionally closely mimicked reallife scenarios, examination of low-fidelity sim,
thorough explanation of statistical analysis,
inclusion of concerns/solutions identified during
debriefings.
Limitations: Small sample size, limited detail of
study population, some acronyms undefined, no
randomization, no mention of ethical
considerations, interim report.
Risk = None.
Feasibility for practice = Yes, for MERT
Level of evidence = 3/7 (Quasi-experimental)
USPSTF grade: B, moderate
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FL = Florida
Gen = general
HF = high-fidelity
IPA = interpretive phenomenological analysis
IP = interprofessional
JBI = Joanna Briggs Institute
K/S = knowledge/skill
LDHF = low-dose, high-fidelity
LE = lived experience
LF = low-fidelity
M = male
MA = medical assistant
Manag = management
MC = mock code
MERT = medical emergency response team
MF = medium-fidelity
MM = mixed methods
Mo = month
MS = meta-synthesis
N/A = not applicable
NA* = Native American
NAs = nursing assistants
Neuro = neurological
NLN = National League for Nursing
PA = physician assistant
PCP = primary care practices
Peds = pediatric
Phenom = phenomenological
Phys = physician
Prep = preparedness
Pt = patient
Q-E = quasi-experimental
QI = quality improvement
RCT = randomized control trials
Rel = reliability
Resus = resuscitation
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RN = registered nurse
Satis = satisfaction
SCSvp = Self-Confidence Survey (Portuguese version)
SE = southeast
SHO = Senior House Officer
Sig = significant
Sim = simulation
SLR = systematic literature review
SON = school of nursing
SpRs = specialist registrar
S-P = self-perceived
STAI = State-Trait Anxiety Inventory
TT = time to
UK = United Kingdom
US = United States
yo = years old
***Prompts for each column – please do not repeat the headings, just provide the data
Used with permission, © 2007 Fineout-Overholt
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Appendix B: Pre-/Post-Survey
Initials: __________

Circle: Pre-Survey

Post-Survey

Read the statement then select your response by placing an X in the associated box.
Statement
1. When providing high quality CPR on an older
child or adult, compressions should be at a depth of
one inch.
2. A first responder providing compressions should
switch jobs with another rescuer about every two
minutes to limit muscle fatigue.
3. The correct ratio of compressions to breaths in
an older child or adult is 100 and 2.
4. You are performing CPR when another
responder arrives with the AED. It is important to
stop giving chest compressions while placing the
pads on the victim’s chest.
5. When giving rescue breaths to a victim in
cardiac arrest, it is important to tilt the head back to
open the airway and make an airtight seal with the
resuscitation mask.
6. I have the skills and knowledge to provide
quality CPR.
7. I know how to assess an unresponsive individual
and what to do next if they do not have a pulse.
8. Knowing that I am responsible to care for a
student or colleague in cardiac arrest makes me
nervous.
9. I know my role in the event of a cardiac
emergency in the building and will not hesitate to
provide care.
10. I have the skills and knowledge to utilize an
AED appropriately.
11. I am currently equipped and knowledgeable in
the steps of providing basic life support.
12. I believe I am an important member on this
team who can positively contribute to its efforts.
13. I am doubting my abilities to provide lifesaving resuscitation measures to an individual in
cardiac arrest.
14. I believe the team is ready to successfully
respond to a victim in cardiac arrest.
15. I believe the resuscitation efforts that I provide
will make a difference in saving an individual’s
life.

Strongly
Disagree
(1)

Moderately
Disagree
(2)

Neutral
(3)

Moderately
Agree
(4)

Strongly
Agree
(5)
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Appendix C: Simulation Evaluation Checklist
Date: ______________

Building: _____________

Resuscitation
Steps
1. Assessment

Circle:

Critical Actions
! Checked for responsiveness

Simulation 1

Comments
! Prompting required

! Checked for breathing
! Checked for pulse
! Completed in <10 seconds

2. Emergency
protocol
activation

! Office staff notified

! Prompting required

! EMS called by secretary
! Remaining response team members summoned through
all-call to location of victim

3. Victim
repositioning

! Adjusted to flat, supine position before compressions

! Prompting required

4. Chest
compressions

! Started in ≤ 30 seconds

! Prompting required

! Rate of 100-120/min
! Depth of 2 inches
! Hand positioning at mid-nipple line on sternum
! Appropriate recoil
! 30 continuous reps

5. Respirations

! Mask assembled and ready for use

! Prompting required

! Head-chin tilt to open airway
! Correct positioning of mask
! Mask adequately sealed
! 2 breaths followed 30 compressions
! Chest rise established

6. AED

! Turned on AED

! Prompting required

! Pads appropriately placed without interruption to CPR
! Followed AED prompts appropriately
! First shock delivered ≤ 2 minutes

7. Continued care

! CPR promptly resumed after shock delivery

! Prompting required

! Followed AED prompts

! Positions changed

! Care continued until arrival of EMS

Simulation 2

